The main objective of this study was to investigate the causal relationship between smoking and depression/ anxiety, and specially the direction of this relationship, in order to analyze the link between the degree of dependence to nicotine, and the anxio-depressive levels, according to HADS test and the Fagerstrom test of nicotine dependence. Our study included 647 smokers and 400 non-smoking male. To facilitate this study, we distributed questionnaires to several private GP surgeries, to be completed by patients. In this study, we found that there is a close relationship between the level of nicotine addiction, anxiety levels and the emergence of depressive disorders. A highly depressive state implies a very strong addiction to tobacco; a high percentage of subjects showed little or no tobacco dependence. When anxiety appears (even when non-significant) dependence increases from medium to high, and very high, whereas in the absence of depression, 80% to 90% of patients show no tobacco addiction. The addiction to tobacco increases at the beginning of depression and reach her maximum in depressed patients. Thus, the anxiolytic effect of nicotine becomes an anxiogenic effect in anxious subjects, when subjects move from non-dependence to medium and very strong addiction.
INTRODUCTION
Smoking has many biological effects which contribute to its negative impact on health. These negative effects are well known and mortality caused by smoking is high [1] . Many studies have helped to understand the relationship between smoking and anxiety disorders [2] [3] [4] . Some studies have shown that people with mental disorders were twice as likely to smoke compared to the general population [5, 6] and are large consumers of tobacco [7] . According to Williams and Zidounis (2004) [8] , 50% to 90% of individuals suffering from mental disorders are highly dependent on tobacco. The degree of dependence varies with the pathologies and comorbidities. Overall, the literature shows that smoking patients are more depressed than nonsmokers [9] , and nicotine dependence is greater in depressed people [10] .
Smoking and anxiety are related, and some studies show an effect of smoking on anxiety, while others show an influence of anxiety on smoking. There is a relatively high rate of smokers among patients suffering of anxiety [3] , and the presence of an anxiety disorder with or without depression is associated with a greater probability of smoking. Other studies indicate that smoking rates are higher in people having anxiety disorders compared to people who have no symptoms of depression and anxiety [11, 12] . Anyway, the literature tells that smokers feel more anxious than nonsmokers [12, 13] . On the other hand, the antidepressant properties of nicotine to reduce symptoms of depression [14, 15] are a factor in maintaining smoking, because the smoker in need of nicotine feels depressed when he does not smoke. He begins to feel better when the effect of an antidepressant replaces the nicotine. Thus, administration of nicotine can cause psychological benefits like improving mood, concentration, vigilance and cognitive function [16, 17] . Smokers use tobacco for self-medication to decrease the negative effects their illness or to improve some physiological functions [18] . We can therefore consider nicotine as a regulator of psychological balance [19] .
Smoking has antidepressant effects because tobacco contains nicotine and other inhibitors of monoamine oxidase. These substances induce the releasing of chemical messengers and neurotransmitters, serotonin and norepinephrine, which play a role in the pleasure and comfort and can help the smoker in the management of his mood [20, 21] . A link can be established between nicotine weaning and depressed mood. These painful sensations usually remain during ten to thirty days and rarely disappear after two months. Smoking is a risk factor for developing panic disorder, which is proportional to the degree of nicotine dependence [21] . Addiction is a psychological and sometimes physical state resulting from the interaction between a living organism and a foreign substance, characterized by behavioral responses with a compulsion to take continuously the substance or periodically to avoid psychic discomfort and sometimes to avoid the discomfort of its absence [19] .
OBJECTIVE OF THE STUDY
The main objective of this study was to investigate the causal relationship between smoking and depression/ anxiety, and the direction of this relationship, in order to analyze the link between the degree of dependence to nicotine, and the anxio-depressive levels, according to HADS test and Fagerstrom test of nicotine dependence.
SUBJECTS AND METHODS

Subject Assessment
This study was approved by Scientific Council of the Faculty of Sciences, Annaba University, Algeria. A demographic questionnaire collected data about patient's characteristics (age, antecedent) and medical status, the Hospital Anxiety and Depression Scale (HADS) [22] and Fagerstrom Test for Nicotine Dependence [23] were used in this study (Figure 1) . All subjects underwent a thorough medical evaluation including medical history, physical exam and laboratory exam (complete blood cell count, biochemical parameters). Subjects with clinically meaningful abnormal laboratory values were excluded.
Our study included 647 smokers and 400 non-smoking male. The survey was conducted from October 2011 to April 2012 in north eastern Algeria. To facilitate this study, we distributed questionnaires of Fagerstrom and HADS tests to several general practitioner offices, to be completed by anonymous smoking patients.
Hospital Anxiety and Depression Scale (HADS)
Comorbidity of anxiety and depression is estimated through the HADS test which contains fourteen items rated from 0 to 3. Seven questions are related to anxiety (HADS A) and seven questions to depressive dimension (HADS D), in order to obtain two scores (maximum score = 21 [24] .
Patients are asked to choose one response from the four given for each interview. They should give an immediate response and be dissuaded from thinking too long about their answers. The questions relating to anxiety are marked "A", and to depression "D". 
Fagerstrom Test for Nicotine Dependence
The Fagerstrom test consists in six questions to measure the level of nicotine dependence. The total score is between 0 and 10, and the interpretation of test score is: Score 0 to 2: the subject is not addicted to nicotine, it can often stop smoking without using nicotine replacement therapy.
Score of 3 to 4: the subject is weakly dependent on nicotine.
Score of 5 to 6: the subject is moderately dependent on nicotine.
Score of 7 to 8: the subject is highly dependent on nicotine.
Score of 9 to 10: the subject is very heavily dependent on nicotine [25] .
Questions of the Test
Is smoking "just a habit" or are you addicted? Take this test and find out your level of dependence on nicotine.
1. How soon after you wake up do you smoke your first cigarette?
After Score of 5: "Your level of nicotine dependence is moderate. If you don't quit soon, your level of dependence on nicotine will increase until you may be seriously addicted. Act now to end your dependence on nicotine." Score over 7: "Your level of dependence is high. You aren't in control of your smoking-it is in control of you! When you make the decision to quit, you may want to talk with your doctor about nicotine replacement therapy or other medications to help you break your addiction."
RESULTS
Fagerstrom and HADS test scores are presented in Table  1 . The very high dependence to nicotine show 40 subjects (6.18%), including 14 subjects (35%) in significant anxiety state, 23 (57.5%) in non-significant anxiety, and 03 non anxious (7.5%).
About depressive disorders, 10 subjects (25%) are in strong depressive state, 17 subjects (42.5%) in early depression, and 13 are not depressive (32.5%). Subjects who do not have anxiety show the lowest tobacco dependence, in non-dependence (66.66%) and in very low dependence (50.76%).
The strong dependence concerns 315 subjects (48.68%), whom 72 (22.85%) with significant anxiety state, 209 in non-significant anxiety state (66.34%) and 34 non-anxious (10.79%). Among this group, 6 persons (1% 90) are highly depressive, 140 (44.44%) in early depression and 169 are not depressive (53.65%). In the non significant anxiety state, the highest percentage is medium, high and very strong tobacco dependence (respectively 56.79%, 66.34% and 57.5%).
In the medium dependence to tobacco, 206 subjects (31.83%) have been recorded, including 40 subjects (19.41%) in a significant state of anxiety, 117 subjects (56.79%) in non-significant anxiety state, and 49 subjects (23.78%) are not anxious. We noted 4 strongly depressed persons (1.94%), 62 (30.09%) in early depression and 140 (67.96%) not depressive. It appears that when subjects are not depressed, they have just a small or no dependence on tobacco, with 80% and 90.48%, implying an antidepressant effect of tobacco when consumed in small amounts.
In low nicotine dependence, our results show 65 subjects (10.04%), including 2 individuals (3.07%) in a significant state of anxiety, 30 (46.15%) in a non significant state of anxiety, and 33 non-anxious (50.76%). For depression, we observed no strong depressive state (0%), 13 subjects (20%) in early depression and no depression in 52 (80%).
In early state of depression, the subjects showed increased levels of tobacco dependence when it is low (30.09%), high (44.44%) or extremely high (42.5%).
Among the 21 subjects having no addiction to nicotine (3.24%), there is no significant anxiety (0%), 7 (33.33%) in non-significant anxiety, and 14 (66.66%) in no anxiety. Copyright © 2012 SciRes.
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There is no subject in strong depressive state, 2 (9.52%) in early depression, and 19 (90.48%) had no depression. When subjects are strongly depressed, 25% have a very high tobacco dependence. In a significant state of anxiety, there are no issues involved (0%) both in the small or no dependence to tobacco. From medium (19.41%), high (22.85%) or extremely high dependence (35%), subjects move from anxiolytic to anxiogenic effect of nicotine.
In the 400 non-smoking participants (controls) 235 subjects (58.75%) were in a normal state. The anxiety was non significant for 97 subjects (24.25%), significant for 68 subjects (17), 90.25% showing an absence of depressive disorders, 8.5% early depressive and 1.25% strongly depressive .
DISCUSSION
In spite of many studies on neurological effects of tobacco, it has not been clear whether anxiety, depressive disorders and mood disturbances are more frequent in patients addicted to nicotine compared to less dependent or non-smokers [26, 27] .
In this study, we found that there is a close relationship between the level of nicotine addiction, anxiety levels and the emergence of depressive disorders. We also noted that nicotine has an anxiolytic effect in most levels of nicotine dependence, and these results confirm the anxiolytic effect of nicotine reported in previous research. The test most frequently used to measure the anxiolytic effects of a substance is the Elevated Plus Maze, and a sub acute or chronic injection of nicotine increases the time spent by rats in the open arms. According to some authors, the anxiolytic effects of nicotine have a peripheral origin [28] , while for others, serotoninergic neurons of the raphe nucleus are essential because the anxiolytic effect of nicotine is inhibited by serotonin antagonists in the dorsal raphe nucleus, which produces an anxiolytic effect similar to that obtained by peripheral injection of nicotine [29] .
Our results show a bidirectional effect of tobacco: an anxiolytic effect, probably through its inclusion in the behavioral repertoire of stress management of smoking, and an anxiogenic effect in smokers highly dependent on nicotine [30] . We can also observe that the anxiolytic effect of nicotine is effective only among subjects without anxiety and characterized by little or no dependence on tobacco. By cons, anxiogénique effect of nicotine has been proved when the subject reach a low but real state of anxiety (not significant), since the degree of dependence to nicotine becomes medium, strong and very strong. Thus the passage from an anxiolytic effect of nicotine to an antidepressant effect marks the beginning of a depression in patients who begin to show a medium, then strong and very strong dependence on nicotine. In strongly depressed persons, subjects have a very strong degree of dependence on tobacco. This can be seen in patients undergoing the test of the Hamilton depression (HAM-D) showing a significant increase in improvement in depression after the second day of using nicotine patches, but relapsed 3 or 4 days after the last dose of nicotine, indicating that patches produce a short-term improvement of depression with minimal side effects [31] .
The administration of nicotine can cause a psychological benefit such as improved mood, concentration, alertness and cognitive functioning [16, 17] . From these observations, a self-medication hypothesis could be considered, that smoking may alleviate some symptoms of depression through the actions of nicotine, the first component psycho active of smoking [32, 33] . Another behavioral study in rodents showed that chronic administration of nicotine has antidepressant effects through its actions on specific subtypes of nicotinic acetylcholine receptors [34] [35] [36] . It has moreover been shown that chronic administration of low doses of nicotine in humans is clinically effective as an antidepressant [37, 38] . Tobacco smoke is a potent inhibitor of monoamine oxidase (MAO), whereas MAO plays an important role in some psychiatric behaviors such as depression [39, 40] . The inhibition of MAO results in increased brain levels of biogenic amines, including norepinephrine and serotonin, which are usually reduced in depression pathology [41] . A previous study suggested that levels of monoamine oxidase A enzyme (MAO A) and MAO B, are reduced in platelets and brain of smokers. The inhibition of MAO activity by compounds present in tobacco may be combined with nicotine to strongly enhance the action of smoking, leading to dependence [42] . This effect was proposed to be involved in the antidepressant properties of tobacco [20, 21] , and many studies have shown an association between smoking and depression [21] , the development of dependence to nicotine being clearly associated with mental disorders [42, 43] . Some studies showed that the number of anxious smokers was higher than nonsmokers [12, 44] and smoking could be a comorbidity with anxiety [45] . There is also a significant comorbidity of anxiety disorders and mood, and up to 90% of patients suffering of anxiety had also a depression [46] .
In our study, we suggested that the anxiogenic effect of nicotine appears in subjects heavily dependent on tobacco, compared to other levels of dependency, and the same results were obtained by [47] , whereas the association is stronger between high anxiety and nicotine dependence, compared with less dependent smokers and non smokers. There is also evidence of a strong association between common mental disorders and nicotine dependence [7, 48] . That mean that smoking would have an effect on the onset of depression, as suggested in a longitudinal study over a period of 26 years and confirm this trend. Indeed, smokers without depression were more likely to develop depression following their smoking compared to non smokers. Smoking appears to be a risk factor for depression and it would exist a dose-response effect: the higher the amount of tobacco consumed is large, and more the rate of depression is high, [49] . Thus, tobacco use, translated in level of anxiety, in degree of depression and in addiction, allows to establish a human model of addiction to smoking and may be a predictor of depression, besides the other means of investigation.
CONCLUSIONS
It appears in this study, conducted on a sample of 647 smokers and 400 non-smokers (controls), that a highly depressive state implies a very strong addiction to tobacco. Tests of Fagrestrome and HADS helped to define the degree of tobacco dependence according to the state of anxiety and depression, and showed that in lack of anxiety, a high percentage of subjects showed small or no tobacco dependence. When anxiety appears (even when it is non-significant) dependence increases from medium to high, and very high, whereas in absence of depression, 80% to 90% of patients show no tobacco addiction. The dependence increases at the beginning of depression and reach her maximum in depressed patients. Thus, the anxiolytic effect of nicotine becomes an anxiogenic effect in anxious subjects, when transition occurs from non-dependence to a medium dependency.
Nicotine is known to be antidepressant, and the in need subject feels depressed. He begins to smoke by self-medication, and it helps him to manage his mood. This bidirectional effect between smoking, anxiety/depression and anxio-depression levels, raise the problem of the direction of the influence of these factors: smoking affects anxiety and depression, depression make the subject smoking more and more.
